We investigate whether later educational tracking reduced the intergenerational persistence of socioeconomic disparities in mortality in Finland, where the tracking age was raised from 11 to 16 in the 1970s. We use a difference-in-differences approach that exploits the gradual rollout of the reform. We find that late tracking did reduce disparities in mortality around the age of 50 by parental income for men. However, the longevity gains of men from low-income families seem to have come at the cost of increased mortality among men who grew up in high-income families. This raises questions about the welfare implications of the reform.
Introduction
Health has been found to be positively correlated with parental socioeconomic status, with children from low-income families reporting worse health and experiencing lower life expectancy than their high-income counterparts (e.g. Case et al. 2002 , Palme & Sandgren 2008 . Educational policies could promote equal opportunities for children, and one of the educational policy levers is the choice of the age at which pupils are tracked into differing-ability classrooms (Hanushek et al. 2006) . Early tracking implies separating pupils at a young age into different classes according to the students' overall academic achievement, while late tracking keeps students with different levels of ability together in the same class until a later age. Late tracking could have both positive and negative effects on student outcomes, with potentially heterogeneous effects depending on parental socioeconomic status (see e.g. Betts et al. 2011 , who describes the political controversy around late tracking). While later tracking might yield positive outcomes for children from low-income families, it may come at the cost of human capital accumulation for children from high-income families, who might benefit less from a classroom of mixed academic ability. Recent empirical evidence suggests that late tracking increases human capital accumulation among children from low-income families, but there is no prior evidence on whether these effects persist over the life course and influence the ultimate health outcome: mortality.
Our main contribution is to test whether raising the tracking age from 11 to 16 in Finland has reduced later-life mortality differences between children from low-and high-income families. While previous studies have examined the long-term effect of compulsory schooling laws on health (Van Kippersluis et al. 2011 , Clark & Royer 2013 , no studies have explored the health impact of the tracking age, an important feature through which education systems influence social mobility. Unique is the fact that the Finnish reform changed the tracking age but had no impact on the years of schooling, enabling us to isolate the impact of tracking alone. In addition, our study breaks new ground by examining how the reform differentially affected the health of children from different socioeconomic backgrounds. In particular, we investigate whether the potential longevity gains of tracking for those who grew up in poor families came at the expense of reduced longevity for individuals who grew up in rich families.
The empirical literature suggests that educational tracking matters for educational outcomes and earnings, but the effects on health remain relatively unexplored (Grossman 2015) . Previous research has found that countries with late tracking show less inequality in academic achievement outcomes (Hanushek et al. 2006 , Ammermueller 2013 , Woessmann 2016 . The best evidence to date comes from several Northern European countries which raised the tracking age in the second half of the twentieth century. Meghir et al. (2013) evaluate a Swedish schooling reform in the 1950s and early 1960s that (i) raised the compulsory years of schooling by one or two years depending on the municipality of residence, and (ii) raised the tracking age. They find a positive total effect of the compulsory schooling and tracking reform on military test scores and completed years of education, with the strongest gains for boys from low-income families and boys of low ability.
Pekkarinen and co-authors have investigated the effect of the educational reform of 1972-77 in Finland on education and labor market outcomes. The Finnish reform raised the tracking age from 11 to 16, but in contrast to the Swedish reform no impact on the average years of schooling has been demonstrated. They find that the reform led to an increase in the military test scores of sons from parents with low levels of education (Kerr et al. 2013) , while leading to a four-percentage point fall in the gender wage gap by four percentage points (Pekkarinen 2008) , and to a decrease in the intergenerational income elasticity for sons but not for daughters (Pekkarinen et al. 2009 ). Whether these effects on education and income translated into longer and healthier lives, however, has not been firmly established (Mazumder 2012 , Lindahl 2005 , Cesarini et al. 2016 ).
Only two studies have explored the effect of tracking on health. Meghir et al. (2013) found that the Swedish reform led to a reduction in health inequalities by parental socioeconomic status, while the average effect was close to zero. However, as mentioned, the Swedish reform was a combination of later tracking and raising the minimum school-leaving age, preventing identification of the effect of tracking per se. Jones et al. (2014) analyzed the health outcomes of individuals who were born in the United Kingdom in 1958, 53 percent of whom lived in regions with a mixed-ability secondary school system, while the remaining 47 percent resided in regions with early tracking.
Their results are mixed: in the late tracking regions, the worst-off types were doing better in terms of self-assessed health, but worse in terms of mental health, disability, and chronic illness compared with those in the early-tracking regions.
The sign and size of the effects of late tracking on mortality are ex ante ambiguous and expected to differ by parental income. If tracking influences human capital accumulation, we expect the effects to persist over the life cycle and eventually to impact mortality. According to the tracking literature, peer effects and distance to the level of instruction in a classroom could matter for the outcomes of students. In addition, previous work has found that early tracking could lead to misclassification of students into a track that is either too demanding or too easy for them (Dustmann 2004) . Given that theoretical predictions are ambiguous, our paper addresses the question which of these effects dominates.
We use unique administrative data on Finnish individuals who were in high school when the tracking reform took place in the 1970s. We can link these individuals while they were in their teens to the income of their parents, and observe mortality and hospitalizations until they reach their early fifties. For identification, we use a differencein-differences approach that exploits the gradual implementation of the reform across six geographical regions between 1972 and 1977 to control for differences between regions that were stable across cohorts, and for differences by cohort that did not vary by region.
We find that later tracking led to a reduction in mortality among children from low-income families, but increased the mortality of children from high-income parents.
Because the effects for children from low-and high-income families cancel out, we find no significant average effect of the reform. The net result is that delaying the educational tracking age in Finland in the 1970s reduced socioeconomic disparities in mortality which persisted throughout the life-cycle. We find no evidence of exposure to the new academic curriculum, which was introduced at the same time of the reform but to which different cohorts were exposed at different ages. Our results are consistent with the conclusion by the OECD that early student selection has a negative impact on students assigned to lower tracks and exacerbates inequalities, without raising average performance (OECD 2012).
2 Tracking as a pathway between parental income and mortality during adulthood
In this section we outline a simple model, based on four determinants of academic achievement that considers three mechanisms through which tracking can influence human capital formation. Similar to the model of Cunha et al. (2006) , the variation in early life human capital formation sets off a chain of events over the life course (see e.g. Campbell et al. 2014 , for empirical evidence). Ultimately, this could influence mortality through life style choices and income (Mazumder 2012 , Lindahl 2005 .
The basic setup is that high-and low-performing students are in the same classroom with a one-size-fits-all curriculum and level of instruction until the tracking age. At that age, students are tracked into either an academic or a vocational track, depending on whether academic achievement is above or below a certain threshold value. The teacher who advises on the tracking can observe academic achievement in the form of his/her personal assessment of the student's capacities, as informed by the student's test scores.
However, the tracking decision is based on imperfect information on a student's true potential, and therefore it is possible that the teacher takes the wrong tracking decision.
The goal of the social planner is to set the tracking age such that it optimizes social welfare, which depends on the academic achievement of all students at the end of their educational careers.
Four determinants of academic achievement
We describe four major determinants of academic achievement in the literature to guide the interpretation of our empirical results. In our simple model, academic achievement at each age is a function of (i) ability, (ii) distance between a student's level of academic achievement and the level of instruction by the teacher, (iii) peer effects of classmates, and (iv) childhood circumstance.
Ability. Academic achievement throughout the educational career is determined exogenously by time-invariant ability, which cannot be observed directly (Card & Krueger 1996) . Ability is transmitted intergenerationally and is therefore positively correlated with parental ability, which on average will have translated into higher parental socioeconomic status.
Distance to the level of instruction. Academic achievement suffers from greater absolute distance between the level of current academic achievement of a student and the level of instruction by the teacher (Duflo et al. 2011) . The level of instruction itself depends on the average level of academic achievement of all students in a class. The negative effects of being taught at a level that is either too high or too low in the past persist at higher ages.
Classroom peer effects. Third, peer effects lead to spillovers: the student benefits from high academic achievement of his/her classmates (Sacerdote 2011) . Academic achievement of a student is increasing in the achievement of his/her classmates. For example, high-performing students may explain the curriculum to their classmates, or less ambitious students convince classmates to skip classes.
Childhood circumstance. Given that a student at a younger age may not have revealed his/her true potential (Sacerdote 2011 , Brunello & Checchi 2007 , Malamud & Pop-Eleches 2011 , childhood circumstance refers to the influence that parents can have on the academic achievement of their children. For example, high-income parents can afford private tutoring or test preparatory coaching for their children (Dustmann 2004 , Hanushek et al. 2006 , Bauer & Riphahn 2006 , Brunello & Checchi 2007 . Childhood circumstance becomes less important as a child gets older, in contrast to ability, the effect of which is time-invariant. This means that for a given level of time-invariant ability, we expect children from low-income families to do better in terms of academic achievement as they grow older, while we expect the opposite for children from highincome families. Childhood circumstance can thus be interpreted as a type of measurement error which leads to imperfect information about a student's true potential on the part of the teacher who gives the tracking advice.
Three mechanisms driving the heterogeneous effects of late tracking on academic achievement
Given the four determinants of academic achievement, we identify three theoretical mechanisms through which the tracking age could have potentially heterogeneous effects on human capital formation: (i) through peer effects, (ii) through the "distance" between the level of the student and the level of instruction, and (iii) through selection of students into a track that is either above or below their level, which we will refer to as mistracking.
Late tracking increases the duration of exposure to classmates with different academic levels. Compared to the selective system, students with high ability in mixed classrooms suffer from the interaction with their low-ability peers, while students with low ability actually benefit from their high-ability classmates. Given that ability is positively correlated with parental socioeconomic status, peer effects in the mixed system would therefore favor students from low-income families and negatively affect the achievement of students from high-income families.
Late tracking increases the average distance to the level of instruction. Compared to the selective system, the level of instruction in the mixed system is higher than it would have been in the low track of the selective system, but lower than in the high track. This increases the average distance to the level of instruction. As a result, late tracking has adverse effects on both high-and low-ability students who are now taught at a level that is now either too low or too high (Betts et al. 2011 ). This mechanism suggests negative effects of late tracking for students from both low-and high-income families.
Late tracking decreases the probability of mistracking. Mistracking is more likely when students are tracked at a younger age because childhood circumstance obscures a student's true potential at a younger age. Mistracking is most likely to occur for students who are at the margin of being tracked in either the high or low track, in contrast to students at the top and bottom of the ability distribution. For these students, small differences in parental circumstance could shift academic achievement to the wrong side of the academic achievement threshold that determines track selection. Students from low-income families are more likely to be tracked too low ("undertracked") because academic achievement underestimates ability, while the opposite ("overtracking") is true for students from high-income families.
Theoretical predictions of the heterogeneous effects of late tracking by parental income.
Given the considerations in the previous subsections, we expect heterogeneous effects of late tracking by parental income. For those who would have been tracked appropriately in the selective system, late tracking negatively affects children from high-income families, while the predictions for children from poor families are mixed. Students with high ability, who are more likely to come from high-income families, may suffer from both the interaction with low-performing peers and the lower level of instruction in the mixed classrooms. For students with low ability, late tracking increases the distance to the level of instruction, but on the other hand it also leads to prolonged interaction with better-achieving peers.
Those who would have been mistracked in the selective system have more time to demonstrate their true potential in the mixed system because the role of childhood circumstance diminishes as they grow older. Because of the role of childhood circumstance, students from low-income families are more likely to be undertracked while the opposite is true for students from high-income families. Low-ability students, who would have been mistracked into the high track, now benefit from being instructed at a lower level, and mistracked high-ability students benefit from a higher level of instruction in the mixed classroom. The peer effects in mixed classrooms are advantageous for those who would have been undertracked in the selective system, but are worse for those who would have been overtracked.
There are theoretical reasons to expect heterogenous effects by parental income, but it is ex ante unclear whether and for whom late tracking is beneficial or detrimental to academic achievement. We estimate the total effect of these mechanisms taken together in the context of the Finnish reform. This only tells us which of the theoretical mechanisms dominate the others, rather than giving us the contributions of each mechanism separately. This total effect, differentiated by parental income, is the policy-relevant effect: it forms a sufficient statistic for welfare comparison between the pre-and postreform Finnish tracking policies.
The preceding discussion implies that we expect heterogeneous effects of the Finnish compulsory schooling reform, depending on childhood circumstance: children from low-income families may benefit from later tracking while their high-income counterparts may experience worse outcomes than would have been the case if they had been placed in a high-ability track early on. Indeed, previous work has established that late tracking reduced inequalities in education and income, and particularly benefited students with low-ability or from disadvantaged backgrounds (Pekkarinen et al. 2009 , Kerr et al. 2013 . Building on this evidence that the reform has had an effect on socioeconomic inequalities in human capital, we study whether these effects persisted over the life cycle and translated into longer and healthier lives. We then investigate whether any potential health and longevity gains for those from low-income parents are offset by losses for those from high-income parents.
3 Data on mortality and parental income in Finland Through a household identification number, we can link children to their parents and observe household income during childhood. Information on income is obtained from we observe mortality in middle-age. Table I Two other features of the reform were that (i) compulsory schooling was extended to nine years, and (ii) a more academic curriculum was introduced (Pekkarinen et al. 2009 ). However, in practice almost all children already took at least nine years of schooling and therefore there was no effect of the reform on years of education (Pekkarinen 2008) . Regarding the curriculum change, this co-occurred with the change of the tracking age and so the potential effect of the reform is a combination of later tracking and an adjusted curriculum.
The step-wise implementation meant that in each year between 1972 and 1977, one of six Finnish regions implemented the reform. Figure 2 illustrates the phasing of the implementation scheme, and shows that Helsinki was the last region to implement the reform. Our estimation strategy will use the fact that students in the early- In the year of the reform, pupils who were beyond grade five (i.e., between 12
and 15 years old) continued in the old system, while students starting grades five and below were transferred to the new system (table II) . To illustrate how the degree of exposure to the new curriculum differed by birth cohort in each region, consider the first implementation region, where the reform was implemented in 1972. Pupils born in 1960 or before were already beyond grade 5 by 1972 when their region implemented the reform. Hence, they were not exposed to the reform and belong to the control group.
The 1961 birth cohort in the 1972 reform region, which started the 5th grade in the year of the reform, went through the old system for 4 years and then through the new system for 5 years. Pupils from this region who were born in 1965 were the first to go through the full nine years of the comprehensive school system. The variation in the number Region 1972 Region 1973 Region 1974 Region 1975 Region 1976 Region 1977 Birth cohort
Notes: Birth cohorts by region under the old regime (controls, "C") or in the new system (treatment cells, "T"). Region 1972 refers to the region that underwent the reform in 1972, region 1973 refers to the region that underwent the reform in 1973, and so on.
of years of exposure among the first cohorts in the new system allows us to gauge the relative importance of the effect of tracking versus the effect of the new curriculum.
Estimation methods
We employ a difference-in-differences model to estimate the effect of the reform on mortality. We regress the outcome variable on a binary treatment variable t, six birth cohort dummies relating to the 1959 to 1965 birth cohorts in vector c, and five reform region dummies in vector r. The regression equation is:
Where the outcome variable y is an indicator of mortality between 1987 and 2012, for individual i in cohort c in region r. β 1 reflects the treatment effect of the reform.
Our identification strategy relies on the assumption that differences between treatment regions remain constant across the 1959 to 1965 birth cohorts. In other words, cohort effects are assumed to be the same for each of the six regions in the absence of the reform. This is equivalent to the familiar common trends assumption in conventional difference-in-differences designs.
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We investigate the plausibility of the common trends assumption by testing the effect of a placebo treatment. The placebo-treated group is the cohort that was born one year before the reform cohort in each region as shown in Panel A of Table III . The idea is that if the cohorts who were one year too old to be affected by the reform in a given region produce a significant treatment effect, this is evidence that the common trends assumption is not satisfied (Autor 2003 , Angrist & Pischke 2008 . In our test, we exclude the treated cohorts in each region.
The lower panel of Table III illustrates our strategy to gauge the relative importance of the tracking and changed curriculum aspects of the reform. Our reasoning is that all treated cells in Table II are exposed to later tracking: e.g., the first affected group (the first diagonal with "T" in Table II ) was 11 at the time of the reform, and the tracking age was postponed to age 16. Therefore, their exposure to the new curriculum was 5 years. For the triangle below the main diagonal in Table II) , their tracking age was also extended to age 16, but their exposure to the new curriculum was 6, 7, 8 or even 9 years because the new curriculum was implemented in the year of the reform, also for younger cohorts. Hence, one would expect that if tracking were the main driver of any potential reform effects, one would observe this already on the first diagonal; while if the change in curriculum were mainly driving the effects of the reform, then one would expect the effects to be larger among the lower triangle of the Table. To gauge the relative importance of these two effects, we therefore present additional estimates based on an extended version of estimation equation 1, now including a dummy representing 1972 1973 1974 1975 1976 1977 Birth cohort the treatment group below the main diagonal, as illustrated in the bottom panel of Table   III .
On the basis of our theoretical framework and the results of Pekkarinen (2008) proportional hazard model is that it exploits the duration dimension of the data, using more variation in the data than just the binary indicator of mortality. The survival data are left-truncated because we observe survival from 1987 onwards, and right-censored at January 1, 2013. We cluster standard errors at the regional level, which is the level of variation in the treatment variable. This leads to higher threshold values for the t-statistic for each given significance level (Angrist & Pischke 2008) .
Results
The first row of panel A of table IV shows the association between mortality and a dummy for high parental income among men (column 1) and women (column 4) who were not affected by the reform: the cohort-region cells that are denoted with a C in table II. On average, high parental income is associated with a 1.6 percentage points (or 23 percent) reduction in mortality among men, and a 0.7 percentage points (or 26 percent) reduction in mortality among women. Hence, while mortality is clearly lower among women, the association between parental income and mortality is similar across gender.
The estimated average treatment effects for men and women with low-income parents are presented in columns 2 and 5, respectively. While for women the estimates are insignificant, the estimates for men are significant at the 10 percent significance level, suggesting that the reform has improved survival for men with low-income parents.
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Column (3) and column (6) show the effect of the reform on men and women from high-income families. Again, for women we do not find any effect of the reform, while the estimate of the effect of the reform on men from high-income parents suggests that it has reduced survival among this group, and significantly so at the 5 percent level. The coefficients for the high and low income groups differ significantly from each other (p=0.009). 5 Panel B of Table IV repeats the analyses using a Cox proportional hazard model. Columns 1 and 4 show that the estimated probability of dying for men (women) who were raised in high-income households is 24 (26) percent lower compared to those from low-income families throughout the life cycle, pretty much in line with the linear model. As in the linear specification, we do not find evidence that the reform had an impact on mortality among women. In contrast, column 2 shows evidence that the reform has substantially improved longevity for men who were raised in low-income 4 The sample is split at the median, which is determined by an augmented regression that is similar to equation 1 but includes linear interactions between all covariates and the logarithm of parental income. The predicted effect of the reform in this model is positive for those above the median, and negative below that threshold. The p-value of the interaction term between the reform and log parental income is .114. 5 The effects of opposite sign for men from high-and low-income families cancel out on aggregate. The estimated effect for the pooled sample of men is .0011 (.0044) and for the pooled sample of women it is .0014 (.0019). which is the year in which we first observe mortality. The survival curve of men from low-income families before the reform (the solid line in figure 3a) lies well below the survival curve of those from high-income parents before the reform (the solid line in figure 3b ). The dashed lines in both figures plot the (predicted) survival curves after the reform. After the reform, the difference between men from lower income families and men from higher income families is no longer significant (results not shown).
The findings from the duration model confirm our finding in panel A that the effect of the reform varies by parental income for men. In line with the results of Pekkarinen et al. (2009) , the effect of the reform on women is statistically insignificant. For men, the evidence consistently shows that the longevity gains of boys from lower-income families came at the expense of a reduced longevity among boys from richer families.
Next, we subject the results for men to a number of tests.
Common trends assumption The coefficients of the placebo dummy in columns (1) and (2) Tracking versus curriculum change Table VI presents results from augmented regression models including the "intensity" dummy that indicates whether an individual is part of the lower triangle from panel B of table III and therefore was exposed to the curriculum change from a younger age than the first reform cohorts.
The coefficients of the intensity dummies are never significant in any of the models, and therefore we cannot reject the hypothesis that more years of exposure to the new curriculum had no effect. 
Conclusion
To the best of our knowledge, our paper is the first to study the effect of late tracking on socioeconomic inequalities in mortality. Exploiting regional variation in the moment of tracking in Finland, our difference-in-differences framework accounts for unobserved heterogeneity that remained constant across birth cohorts but varied over the six reform regions, and for unobserved heterogeneity that affected birth cohorts differently but that was constant across regions.
We find that delaying the tracking age generally reduced the gradient between socioeconomic circumstance during childhood and mortality later in life among men. Yet, strikingly, the longevity gains for children from poorer families have come at the cost of longevity losses to children from affluent families, and so there are both winners and losers of late tracking.
We could not offer conclusive evidence about the reasons why the reform differentially impacted mortality. We have investigated potential mechanisms of the effect of late tracking on mortality using hospitalization and medicine purchase registers. In particular, we investigated three outcomes that are prevalent in middle-age (WHO, 2004) : accidents, hypertension medication and the purchase of antidepressants. While the point estimates were in line with our main estimates for mortality (i.e., lower accidents and use of medication among the lower income groups, and more accidents and medication use among the higher income groups), these estimates lack statistical power, most probably because of the low prevalence of serious health conditions in middle age.
Nonetheless, building upon the literature and our own suggestive evidence, a possible interpretation emerges. The findings from Pekkarinen et al. (2009) and Kerr et al. (2013) confirmed that the fall in intergenerational income inequality derived from the improved test scores of lower income boys. Hence, reduced income inequality is one possible mechanism for the reduced inequality in mortality by income. Moreover, and more generally, the tracking literature suggests that tracking has heterogeneous effects on human capital through exposure to a different set of peers, different knowledge obtained in school, and a lower probability of mistracking. These mechanisms may have eventually contributed to the heterogeneous effects on mortality that we found.
While the reduction of inequalities in various outcomes with respect to parental socioeconomic status will primarily be considered a success, and while policymakers are possibly willing to accept some reduction in income among the better-off, it is plausible that the size of the penalty that is paid in terms mortality was unintended. Our paper therefore tells a cautionary tale that while late tracking may indeed be successful in reducing socioeconomic disparities, this may come at a price: deteriorated health outcomes among the better-off. Various puzzles remain. It is not clear, for instance, whether a reduction in within-school selection because of later tracking is followed by increased between-school selection at the primary school starting age, and why the reform had no effect on women. Future follow-up may reveal whether the reform effects among men are maintained at older ages.
Our results show that, on average, tracking at younger ages did not lead to any significant changes in mortality, partly reflecting the mortality redistribution that occurred as a result of the reform. Because tracking at younger ages is less likely to benefit the worse-off, one may argue that later tracking is a fairer and just as efficient policy. Yet, a full welfare analysis would be required in order to establish the long-term benefits and costs of this policy.
